Ca entry at rest and during prolonged depolarization in dialyzed squid axons.
Ca influx has been studied in squid axons under internal dialysis control. In axons dialyzed with "normal" physiological conditions (Nai = 40-50 mM, Cai2+ = 0.06-0.1 microM, ATP = 2 mM, Ki = 310 mM), 70% of the resting Ca influx is sensitive to external TTX (K0.5 congruent to 5 nM), 20% of it can be accounted by the reversal of the Na-Ca exchange, and the remaining fraction (10%) is insensitive to TTX, D-600, and Nai. The Ca antagonic drug D-600 (50-100 microM) has an inhibitory effect on the resting Ca influx. This compound was found to affect both the TTX sensitive and the Nai-dependent Ca influx components. In the presence of Nai and ATP, Cai2+ activates the carrier mediated Ca entry (Nai-dependent Ca influx). Most of the activation occurs in the submicromolar range of Cai2+ concentrations (K0.5 congruent to 0.6 microM). In the absence of Nai and/or ATP, no activation of Ca influx by Cai2+ was found up to about 5 microM Cai2+. Prolonged depolarization with high Ko causes an increase in Ca influx sustained for long time (minutes). Depolarizing the axons by removing Ki causes the same effect. This depolarization-induced Ca entry was only observed in axons containing Nai. In the absence of Nai, Ca influx decreases with increasing Ko. The activation of the carrier mediated Ca entry (electrogenic Na/Ca exchange) by membrane depolarization was found to be markedly dependent on the magnitude of Ca2+ i. Increasing the magnitude of Ca2+ i from 0.1 to 0.6 microM causes a ten fold increase in the extra Ca influx induced by a K-depolarization.